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WE: (B &b EERRE AR R TN SH, AREEMEEAR (high tibial osteotomy, HTO) #£{t5% . [F
] A 100 FilfEREASCR Ak h i gext g2, D ik Hoi- -2 A (hip-knee—ankle angle, HKA) . IRl f##ff (anatomic
femorotibial angle, aFTA) . HH L #MIf#5]ff (anatomic lateral distal femoral angle, aLDFA) . BE s AMIALH A (mechanical
lateral distal femoral angle, mLDFA) | J&H T35 N FE  (medial proximal tibial angle, MPTA) . i&-E IN B (tibial bone varus angle,
TBVA) KEFTLACHA (joint line convergence angle, JLCA) . #VER . AFMs 4 )a tbde, IS0 07 R MR AR F R &S5
AT, [ER] RUFFEIER HKA . aFTA, alDFA, mLDFA 43528 (178.32+2.84) °. (175.01+3.28) °, (80.71+2.55) °,
(86.83+2.41) °, Ifif MPTA, TBVA | JLCA 4354 (87.59+3.02) °., (1.61£2.95) °. (1.82+1.27) °. #eiltb#k, FPEL JLCA
WE/NTLME (P<0.05), HARRILE, H4E4 JLCA WE/NTEEH (P<0.05), ok, ARPFFEARER JLCA K MPTA 55
FERTF, T mLDFA W /N PR @R AR (P<0.05). (48] AU AR TR 2N S, FEHETRCYN, T
LVERIEAE NI R, ARBFSEEE RN HTO R S5 L.
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Lower extremity alignment measurement on coronal plane related to high tibial osteotomy in healthy subjects // XIE Peng,
LIU Hua, WANG Wen—qiang, YANG Xu—cheng. Department of Orthopedics, Xiangya Hospital, Central South University, Changsha 410008,
China

Abstract: [Objective]| To measure lower extremity alignment parameter on coronal plane in healthy Chinese people for a reference in
high tibial osteotomy (HTO) . [Methods] A total of 100 healthy subjects who had full-length radiographs of the bilateral low extremities tak-
en were enrolled in the study. The hip—knee—ankle angle (HKA) , anatomic femorotibial angle (aFTA) , anatomic lateral distal femoral angle
(aLLDFA) , mechanical lateral distal femoral angle ( mLDFA) , medial proximal tibial angle (MPTA) , joint line convergence angle (JLCA)
and tibial bone varus angle (TBVA) were measured, and compared in term of genders and ages, as well as with those in western countries.
[Results] The overall HKA, aFTA, alLDFA and mLDFA were of (178.32+2.84)°, (175.01+£3.28)°, (80.71+2.55)°, (86.83+2.41)°, respective-
ly. While the MPTA, TBVA and JLCA were of (87.59+3.02)°, (1.61£2.95)°, (1.82+1.27)°, respectively. The male had significantly lower JL-
CA than the female (P<0.05) , whereas the middle age had significantly lower JLCA than the elder group (P<0.05) . In addition, JLCA and
MPTA measure in the population of this study were significantly higher, while mLDFA was significantly lower than those of western healthy
population (P<0.05) . [Conclusion| In this study, the population has a varus tendency in low extremity alignment, mainly originating intraar-
ticularly, especially in women and the elderly, which have reference significance for HTO.

Key words: healthy subject, lower extremity alignment, knee varus, high tibial osteotomy
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B IS T R E AR (open wedge high tibial oste-
otomy, OWHTO) 18 7 9 M [ 5 BE AR 9 2 H L Al
HTO HORSIHL 7S HeAL . @I e Fndrifitl, WA 1
A NRR FERKITRC " THHMERARET
JRC T 2R a2 TR HTO S8 W AE A ATHE , RS A 19 8
HARATBTNE HTO AR R, 7T LUA Rk
T E AT 1 L%, I HTO A 4% 0 A ST
R ARUERIARHT X 2R T RAHER S T O 2tk
&, TP 2o M e D A TR R AT T
PN, PRI, RET X 2 F 5 il & o B 2 2 6
LR BHET, T EAT RO R 52
F BT HTO ARFFSEH R s b, AR
T AT P A R REAM M BT e 4 i X R kAT
e, IR AR T, R, [
5V6 07 E FAR N T OIS A T8 L o3 #

1 BREFE

1.1 A SHEBR R

PARRE: (1) AFEH& 30~65 %5 (2) XUTF R
5T W SRR (3) X 2R iM%
PR AR o

HEBRPRIE: (1) FROEREIER L (A& &
KWREAR . PLRPOCT NIMHRIESE) s (2) T
JeE S5 BT e TR (3) BABAAR G
s, hnE. L BREOSCTT R ERUBICTT R . BRI
Y BTG e . B kB MEIRAE . O
FE A L
1.2 BRI

R4 iR AR e 20 A 100 BIRFFEXF 4L, 2017
A6 F1—2020 4 5 H T+ R RS R B2 Bt JECSH BHA
BEAMEM BT e X &R, Hi 5 47 ], 4« 53
B, Al 32~65 %, F¥ (57.92£9.93) % . BMI
18.58~35.56 kg/m*, V-¥4 (24.97+3.93) kg/m’ . M
RATERFAMMEELC I B S d it , prait
FEXT GG R B
1.3 % MoE i ek

JBEE Sk oty SN ] Mose [R5 B85, BV
()5 R 2 mm (4[]0 B0 325 W A R e e S e AR
FMETTHL . ST HELETT L S 2R )y
B, T2 TS E X %A F Al SR kg F
BT S BE R EOCHTIE, SeR IR BTG O Y
OBE RSO A, IR BT S E
SHERSEATHLO AL

JBCE AU — e SO BER Ko s B IRE- &
TG L, T B A Rl DU e B 5 DG T Y
H SIEEEOCT IO MIEL . BRI AR IEL RN
RS FF A B T - - R A SRR A K ML )
o MeE i iing Je s e BeE ey rh el (BB
Sk 4 g 0 it 28 P N R B e i v ) KSR A
ME B B b, SRS E IR | 10 em ZKSFBCE N AT
M B bt i, I 2 REAELR B O A e, i
H R S AU A TS T (B 1a),

L4 5L K AR bR

R 100 BB FERT AR K IEAL X 4 A
Bl , B HS A Adobe Photoshop 2019 %k, Fr
827 ROFR AR A 200 I i A 280, A5G-
JE-BRff  (hip—knee—ankle angle, HKA ), BB & HLAK
5 18 MILAWC A AR 22 Y O £ s I TR AR D
(anatomic femorotibial angle, aFTA) , Bl i% 8 fift i 4l -5
JR SR S M e Sy 5 e v SMU U A (ana-
tomic lateral distal femoral angle, aLDFA), RJ TR )
5 Py S T ER B AT A 5 BB Js g S ML
ffi (mechanical lateral distal femoral angle, mLDFA) ,
BB A AU 5 B s S 1 R AMUIE £y 5 IS i
S NI (medial proximal tibial angle, MPTA), B[f#
TP ERWLE I F AL AN s ok
WA AZA (joint line convergence angle, JLCA), BfI
JBE v T R S B B TR e, HMOGT
2 1) SMI R A I AR, R Z M BAE s IR
FHff  (tibial bone varus angle, TBVA) , BRI JI£ 558 [a] fik
A b R R B R R R R 5 I D LA BT
R Fy 2 DN 1 s DA R T 1) S R B
(B 1) o BAFEAH 2 ALBFE S 3 ] ) — 7 R
PR X LR Bl SE T, IR 2 Yol &Y
IR, I A SCHR, 2 HX Bellemans 7| Jama-
i " & Jacquet 55 U0 GF P U7 B R AGEE AT T R 14k
WFFE R AR R, SRS S AT TN R 2R 70
R H1ES T e I
L5 GeitEorik

K SPSS 22.0 B AFUEAT G AT, TR A
PRI & 25 3%7, BORMT S IES MG, PRI Hd
KBS FEAS ¢ K056 BORMAAT & IR, W
6] Fe 2R F Mann—whitney U Ki36: . P<0.05 h 2254
Gt Lo

2 #H R
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2.1 EMAkgE

ABIFFE 100 1] 32 W0 16 5 1) AR S 25 SR L3R 1,
HKA 2k (178.32+2.84) °, RN LR N
#a#; aFTA 5 (175.01+3.28) °, alLDFA }2 mLDFA
I (80.71£2.55) ° & (86.83+2.41) °, HNEEML
R 55 B il R TR 2 2 60 Je . MPTA iy
(87.59+3.02) °, H JLCA A (1.82+1.27) °, LI L%k
PE IR R e 5 R LI AT, e
W AMUTE B — 5 AR, BB T s R N
B, % MPTA 5 mLDFA JFA—EfR¥F—3 . TBVA
FHZR (1.61£2.95) °, RIEE AR E THE
UAETE—E MBI, HAR SRR

T 1 EHARTEALSE (°, 1xs) 5EFLHEER
febs  PEEREAE (n=100) P ER AR PE

HKA 178.32+2.84 178.67+2.34 (n=500) """ 0.153
aFTA 175.01+3.28  175.23+2.61 (n=87) "'  0.643
aLDFA 80.712.55 80.24+2.16 (n=87) "*"  0.151
mLDFA 86.83+2.41  87.90+1.74 (n=500) """ <0.001
MPTA 87.59+3.02  87.04+2.07 (n=500) """  0.026
JLCA 1.82+1.27 1.21£1.73 (n=87) "  0.034

O L

B 1 s BEE la MEMOBUR B4 X 4l Bnf
e, M. BRSPS S R NI R e R
BRI b MO IEN, X & vl @ v e i . R e
2.2 FERHE A b

i ) A 2H ) B 2 R HL A LR 2, PRALAR RS
BMI. HKA. aFTA 225Gt E L (P>
0.05), {HJ&, B4 aLDFA, mLDFA, TBVA ¥k
FAotkdl, HARZER TG FE L (P>0.05), 1
B M MPTA W& /N Ttk , HESBASIHY
B (P<0.05), Uil 4z gt T ra
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KATH N BN T B s, B4 JLCA
Wi F/N Tl , HESBASIT7EL (P<
0.05), FRUIZ YL e HAXF T BeE B9 N B H R T
B (£ 2).

R2 MANETHALSHNESER (x=5) SHE
ECL2 FAEA (n=47) Ltk (n=53) PE

i (%) 58.01x10.1 57.89+9.87 0.940
BMI (kg/m®) 24.7624.01 25.1424.01 0.593
HKA (°) 178.43£2.95 178.37£2.73 0.867
aFTA (°) 175.12+3.27 174.82+3.11 0.637
alLDFA (°) 81.03£2.56 80.41x2.55 0.305
mLDFA (°) 87.13+2.32 86.38+2.43 0.090
MPTA (°) 86.73+2.76 88.21+3.06 0.008
TBVA (°) 0.99+2.84 0.53+2.97 0.385
JLCA (°) 1.54+1.19 2.13£1.25 0.019

23 HAFR A LR

F<60 & BFFEXT RN A TR, 342 fi]; =60
IR RN B, e 58 9], P4 T B 14k
FEAR I 25 L% 3. B4R BMI, HKA. aFTA,
aLDFA, mLDFA, MPTA., TBVA 2 R¥ LG i12F &
X (P>0.05). HZ, HFHAFEA JLCA iE /N T 2AF
A (P<0.05), FWIEFLAIREHXT T Bem 00 E
PR TH 4R,

£3 PEFAEEZEATRALSHNELR (1)

5%

EiE(2 FHEH (n=42)  BHH (n=58) PAA
BMI (kg/m’) 25.04+4.23 24.92+3.721 0.841
HKA (°) 178.25+2.13 178.43+3.17 0.728
aFTA (°) 175.01£2.56 175.03£3.67 0.997
aLDFA (°) 80.73+2.46 80.78+2.64 0.939
mLDFA (°) 87.13+2.68 86.59+2.20 0.266
MPTA (°) 87.32+2.64 87.68+3.21 0.589
TBVA (°) 0.21£3.11 1.15+2.72 0.122
JLCA (°) 1.52+1.37 2.04x1.18 0.044

2.4 ARHFE T RNLSES VTSGR LS
ENTSNIPIEE 2 el N R S
1, AWF5E ABf HKA. aFTA. aLDFA %544 T08 5
B R AR U7 ™ 22 RIS EE L (P>0.05) .
B, ABFFEARERN mLDFA 25/ 94 )7 [ 5
ANHE (P<0.05), A5 ARER MPTA 1 JLCA W
WE KT AR ARE (P<0.05). DL Eg5REN,
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Hh R AR O RN R S, X S5 R
JLCA BORRYX — 45 02— 2 . i A xS 112
V- 15 R T4 P B RE DU/ T PG 7 [ S A e AT
BTWA TN RIEE I E e, EEHk
TSN (RO AT LA T L A
B, iR B S RSB

3 3% i

N OIS R = I /IR U S R g = A RN ES I .9 N e ]
HKA. aFTA. aLDFA. mLDFA., MPTA. TBVA. JL-
CA SFILZ B . HF— AR I A3 4 5 ) L e it
SIRTEIRL, WdLE LN BaS LS, A
L PEARAE T B AL B AR TR BT 5 ST T A
) SR A N e E PO R = O R Sl N S
—EERPIR, LoVERTR RER  BRR F E ER UE T
KT BRI 2R T LR B, B AR
AET B 1 PN B S B T3 TR AR ISR Dy B A
XA g AR ARl A I OCTT 2R A it
BB BERAERRIT R BN T Z3E R B
FRFE LA SO HMR £ B 5 AR AR L0 i 3
25, W NNINAEZE SR XS5
N, RN —MOR e R E TR, AR T
AR W] AR R IOE T ANEE B R AT HTO TR LA
KRBT KAGIT B T BN Bk A v i = )
— MR P R P A TR e, S5V
e IN A YN DA %N E P )
F#E5, MHA mLDFA | MPTA K JLCA f) B & 25
PEoR, PRI NI 2622 5 BRI AE 1T Y
(R B ST AR T B SR B, A2 1
SFEATHM R B R P BT S

YR R E (ST RS EY 35 PN e S S ER i
ARAIH) TR 8, 57677 B R AR
PEAT HO B . RN 120 B 5 4 (4R #% 22~25
) WS, IR M EARUR R X 2Rl
i HKA. MPTA 5280, W50 k8L, b fil B ¥
W NI N AR T B, B E AR
Sl YN RN WA AL SR i R

MR 4K X 26/ %FF HTO ARAj LRI R R E AT
FER Y P ARBFIE AR HTO AR FG S b [
fEFREANRE T O4, HAAXT SR 30~65 2 ) HTO
HEr AHE, Al HTO HAIEH TR &S %45
i

Shin % Y AR E M, MR TEAENERF, R

TR AR BN FA SO0 [ i X 2R AR B TR
Mo BEAT ARG R o IR AR AW RMOL 5 3 57 A7 )
HKA o225, H i TR AP A8 5 MMz,
Aok AR T B K X R g AT AR BRI, AR A
AR ] AR 2 U i RE A2 A n] e 2 S EOR
TR R IESFIEA R . Ak, SETREH
B BT 26, SRR B K X R idif 2
AR =W BB RO RA T BT, KRR R i A
# A o WORWTFEE R AR EM U 4 i X 2k
RSB T O S BOE HA SRS (6 S
RS

AHFERRERYE: (1) WARREEAREN, 17
FE—EEFm s (2) KRG —brER &y
%, AR | AR Z W 22 5 R X
2 R FA e ] RE S SO B A R AT A E—E R 5 (3)
TEAF A A TR ARSE PP AN SCCRR , TSR A B T4 5
KAEHENME TBVA RAEAR AR, AR
X HHEATXS AT

i Lk, e T RAR P RGO
R AR R 2, XHF HTO AR R B A 2
PRECE SAUEPNRN I S £ IRV Y S SR ERiiPS b
JBE, A RESEMER AT ST NS NRTEACEIFETIE, M
RS A B R RO 2 LR Bl e R AR TR ™ |
T30 {0 7 XS Tomo Fix BiE B9 M 55 45 B
e T VU7 N T I 4R 55 1 SR figk v ey a5 13
i, R BT R RAHSG T BEE AR R
fit. 3D FTENSEEOR B A 5 i, AR ATAE AL
AT AR — 2 B MR T RAR . A4
PEACACE T7 AR A PR BiE i = BT
2, PO Z HTO T AR fie d 2 1 FL Al 2
—, R T IONLARE SUEGE HTO TR PR s 2

ENi
5% 3
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